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Hospital Cost Efficiency
In her article, ''Hospital Cost Efficiency and System Membership'' (Spring 2003), Kathleen Carey addressed a very important question: Are there differences in cost efficiency among hospitals that participate in different types of systems? While much of the research is very well done, some of the author's methods, especially those involving the application of stochastic frontier analysis (SFA), leave opportunities for improvement that should be considered in future research.
First, the estimation of a stochastic cost frontier requires assumptions about the distribution of the composable error term that reflects cost inefficiency and the structure of production. Carey chose the half-normal distribution because ''it was the most widely used.' ' Newhouse (1994) criticized the use of stochastic frontier regression because there is no a priori justification for the use of any particular distribution for the technical inefficiency effects. Certainly, citing popularity does not satisfy this concern. However, Stevenson (1980) partially addressed this issue by specifying a truncated-normal distribution, which is a generalization of the half-normal distribution. Since the half-normal distribution is a special case of the truncated-normal distribution where m, the mode of the distribution, equals 0, the appropriateness of using the half-normal distribution could have been easily tested with a likelihood ratio test described by Greene (2003) . See Linna (1998) for a health care application.
Carey uses a log-linear specification rather than the more commonly used translog cost function. The translog function has a number of desirable properties including flexibility. Carey expresses concern about multi-collinearity when the translog production function is used. However, the purpose of this study is to estimate inefficiency and not to obtain reliable parameter estimates for output and input variables. In the latter use, multi-collinearity would be a very serious issue.
The author apparently was deterred from using the translog cost function because of the unavailability of price information for inputs other than labor in the American Hospital Association data set, which was her primary source of information. However, information for a second price variable (for capital) is included in Medicare Hospital Cost Reports, a free, publicly available data set that includes variables for wage and capital expenses. A second price variable would have enabled the use of a translog cost function, a form that has a number of well-known desirable properties. Particularly germane to this SFA application is the concern that if the production technology is more complex than that assumed by the author's functional form, the unmodeled complexity may appear in the error term and this may lead to biased estimates of inefficiency (Kumbhakar and Lovell 2000) .
George Battese, one of the pioneers of the SFA technique, has found that differences in the model's functional form can affect estimates of the correlates of inefficiency. He argues that researchers should begin with more general model specifications and these then can be tested against simpler models (Battese and Broca 1997) . In a more general context, Greene (2003) makes a similar suggestion. He writes, ''the attractive strategy is then to adopt a general-to-simple, downward reduction of the model to a preferred specification' ' (p. 152) . In the case of estimating hospital inefficiency, we could begin with a more complex form such as the translog and test it, with a likelihood ratio test, against the simpler Cobb-Douglas model. If the test favors the latter, we can avoid the potential multi-collinearity problem and more validly assume that biases for simplifying a possibly more complex technology did not occur. Applications of this test appear in the general (Battese and Broca 1997) and health care literature (Linna 1998; Rosko 2001) .
Another methodological issue deals with the estimation technique. Carey uses a two-stage approach to estimate parameters for the correlates of hospital inefficiency. However, the author apparently failed to consider the increased efficiency of a simultaneous estimation approach developed by Battese and Coelli (1995) . Further, if the two-stage approach is used, Kumbhakar and Lovell (2000) suggest that Tobit, rather than ordinary least squares (OLS), should be employed. Given that the inefficiency score is censored, OLS is not an appropriate estimation approach technique. Michael D. Rosko, Ph.D. Professor Widener University Chester, Pennsylvania
